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(54) DIELECTRIC FILTER 
(57)Abstract 

PURPOSE: To provide a dielectric filter which has a compact 
structure and a small area occupied for mounting. 
CONSTITUTION: The resonant lines 21a and 21b constructing 
partly a resonant element are set on a dielectric layer 1 2, and an 
inner ground electrode 30 is formed on a dielectric layer 1 3 which is 
put on the layer 12. The resonance lines 21b and 22b constructing 
partly the resonant element are set on a dielectric layer 14 which is 
put on the layer 13. The front end parts of both lines 21a and 21b 
are connected to each other via a through hole 91 filled with a 
conductor. Thus a 1/4 wavelength type strip line resonant element 
is obtained at the input side. Meanwhile the front end parts of both 
lines 22b and 22a are connected to each other via a through hole 92 
filled with a conductor. Thus a 1/4 wavelength type strip line 
resonant element is obtained at the output side respectively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The dielectric filter characterized by having the resonant- line way of the stripline mold more than two-layer 
[ in which said resonant element was prepared up and down ] in the dielectric filter of the stripline mold with which the 
resonant element is formed into the ground inter-electrode dielectric. 

[Claim 2] The dielectric filter characterized by the ground inter-electrode dielectric layer thickness in which said 
resonant element is a resonant element of an one end short circuit mold, and the open end of said resonant element 
exists in a dielectric filter according to claim 1 being thinner than the ground inter-electrode dielectric layer thickness in 
which the short circuit edge of said resonant element exists. 

[Claim 3] The dielectric filter characterized by the dielectric constant of the ground inter-electrode dielectric layer in 
which the resonant-line way of at least one layer exists in a dielectric filter according to claim 1 or 2 among the 
resonant-line ways more than two-layer [ which constitutes said resonant element ] being smaller than the dielectric 
constant of the ground inter-electrode dielectric layer in which the resonant-line way of other layers exists. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the dielectric filter used for the high frequency circuit filter 
used for high frequency circuit wireless devices,, such as portable telephone, an antenna duplexer, etc. about a dielectric 
filter. 
[0002] 

[Description of the Prior Art] Drawing 18 and drawing 19 are the ** type development views and perspective views of 
the dielectric filter which this invention persons invented, respectively. 

[0003] In this dielectric filter, as shown in drawing 1 8 , the electrode 42 for an output which laps with a part of resonant 
element 22 of the output side in which the electrode 41 for an input which laps with a part of resonant element 21 of the 
input side in which the end section carries out a postscript, and the end section carry out a postscript is first formed on a 
dielectric layer 11. The end section forms the resonant elements 21 and 22 which consist of a quarter- wave length mold 
stripline resonator electrically connected to the ground electrode 70 which carries out a postscript with predetermined 
spacing on the dielectric layer 16 by which a laminating is carried out on a dielectric layer 11. Furthermore, the end 
section is electrically connected to the ground electrode 70, and the other end forms predetermined distance detached 
building ********** 21 and 22 and the electrodes 121 and 122 with which it counters on a dielectric layer 16 from the 
open end of resonant elements 21 and 22, and inductive coupling of between resonant elements 21 and 22 is carried 
out. The laminating of the dielectric layer 15 is carried out on a dielectric layer 16, and the layered product 100 as 
calcinated after that and shown in drawing 19 is formed. 

[0004] Next, as shown in drawing 19 , the ground electrode 70 is formed in the side face and rear face except the input 
terminal section 61 and the output terminal section 62 at the front face of a layered product 100, and a list. The input 
terminal 51 which is electrically insulated from the ground electrode 70 in the input terminal section 61 formed in the 
side face and rear face of a layered product 100, and is electrically connected to the electrode 41 for an input, It 
insulated from the ground electrode 70 electrically in the output terminal section 62 formed in the side face and rear 
face of a layered product 100, and the output terminal 52 electrically connected to the electrode 42 for an output was 
formed and constituted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although it is required increasingly strongly that the demand of a 
miniaturization should have become strong, the dielectric filter used for the interior along with it should also be 
miniaturized especially in the portable telephone terminal with which such a dielectric filter is used, and the occupancy 
area should be made small Since resonant elements 21 and 22 needed to have about 1 / four waves of die length in the 
same side in the dielectric filter of the structure mentioned above, for example, respectively, it was difficult to make the 
occupancy area small. 

[0006] Therefore, it is miniaturized and the purpose of this invention is to offer a dielectric filter with a small 

occupancy area when mounting. 

[0007] 

[Means for Solving the Problem] According to this invention, in the dielectric filter of the stripline mold with which the 
resonant element is formed into the ground inter-electrode dielectric, the dielectric filter characterized by having the 
resonant-line way of the stripline mold more than two-layer [ in which said resonant element was prepared up and 
down ] is obtained. 
[0008] 

[Function] In this invention, since it has the resonant-line way of the stripline mold more than two-layer [ in which the 
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resonant element was prepared up and down ], occupancy area by the resonant element can be made small, 
consequently occupancy area of a dielectric filter can be made small. 

[0009] The connection between the upper resonant-line way and a lower layer resonant-line way May go with the 
electrode for connection prepared in the side face of a dielectric filter, and the beer hall which was prepared into the 
dielectric layer between the upper resonant-line way and a lower layer resonant-line way, and filled up the interior with 
the conductor may perform, and Although it is prepared into the dielectric layer between the upper resonant-line way 
and a lower layer resonant-line way and the interior is not filled up with a conductor, the through hole which prepared 
the conductor in the side face may perform. 

[0010] If the upper resonant-line way and a lower layer resonant- line way are connected by the beer hall or the through 
hole, since the resonant element constituted by these will not be exposed to the exterior of a dielectric filter, effect from 
the outside to a filter shape can be made small, moreover, when connection between the upper resonant-line way and a 
lower layer resonant- line way is made with the electrode for connection prepared in the side face of a dielectric filter 
Since the front end section of the upper resonant-line way and the front end section of a lower layer resonant-line way 
are made exposed to the side face of a dielectric filter, lay length in which the resonant-line way of a dielectric layer in 
which an upper resonant-line way and a lower layer upper resonant-line way are established, respectively extends can 
be shortened. 

[001 1] The resonant element of the one end short circuit mold which short-circuited one end and opened the other end 
wide as a resonant element, and the resonant element of the both-ends open sand mold which opened both ends wide 
can be used. Moreover, as a dielectric filter, it is applicable to the filter of the COM line mold which has arranged the 
short circuit edge in the same direction, and the filter of the INTADEJITARU mold which has arranged the short circuit 
edge by turns. 

[0012] By making thinner than the ground inter-electrode dielectric layer thickness in which the short circuit edge of a 
resonant element exists ground inter-electrode dielectric layer thickness in which the open end of a resonant element 
exists as a resonant element in using the resonant element of an one end short circuit mold The open end part of a 
resonant element becomes more close to a ground, electrostatic capacity will be formed between the open end part of a 
resonant element, and a ground electrode, and it will be added to the electrostatic capacity of a parallel resonant circuit 
when this electrostatic capacity also carries out equivalent transformation of the resonant element. Therefore, about 
resonance frequency, the inductance of the same, then a parallel resonant circuit will be small, it will end, as a result, 
the die length of a resonant element also becomes short, and the die length of a dielectric filter also becomes short. 
[0013] Moreover, since a. dielectric constant can enlarge association between the resonant- line ways which exist in a 
small dielectric layer by making smaller than the dielectric constant of the ground inter-electrode dielectric layer in 
which the resonant-line way of other layers exists the dielectric constant of the ground inter-electrode dielectric layer in 
which the resonant-line way of at least one layer exists among the resonant-line ways more than two-layer [ which 
constitutes a resonant element ], the degree of freedom of a design can be increased. 

[0014] Furthermore, since the characteristic impedance of the resonant-line way of the part near an open end and the 
characteristic impedance of the resonant-line way of the part near a short circuit edge can be greatly changed by 
changing the dielectric constant of the dielectric layer in which an open end exists, and the dielectric constant of the 
dielectric with which a short circuit edge exists when using the resonant element of an one end short circuit mold as a 
resonant element, the spurious characteristics of a dielectric filter are improvable. 

[0015] Moreover, this invention can be applied also to a trap filter and the resonant element in this case is constituted 
by the inductance component constituted by the resonant-line way more than two-layer, and the capacity component 
formed in the gap of a resonant-line way and an input terminal. 
[0016] 

[Example] Hereafter, it explains with reference to the drawing of attachment of the example of this invention. 
[0017] Drawing 1 is the ** type development view of the 1st example of this invention, drawing 2 is the perspective 
view of this example, and drawing 3 is X-X-ray sectional view of drawing 2 . 

[0018] The electrode 41 for an input which laps with a part of resonant-line way 21a of the input side in which the end 
section carries out a postscript, and the end section form the electrode 42 for an output which laps with a part of 
resonant-line way 22a of the output side which carries out a postscript on a dielectric layer 11. 

[0019] On the dielectric layer 12 by which a laminating is carried out on a dielectric layer 1 1, the end section The (back 
end section) Resonant-line way 21a and the end Section (back end section) which are electrically connected to the 
ground electrode 70 which carries out a postscript, and constitute a part of quarter-wave length mold stripline resonant 
element of an input side are electrically connected to the ground electrode 70 which carries out a postscript. A part of 
quarter-wave length mold stripline resonant element of an output side Resonant- line way 21b to constitute is formed 
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with predetermined spacing. 

[0020] The internal ground electrode 30 is formed on the dielectric layer 13 by which a laminating is carried out on a 
dielectric layer 12. In addition, it insulates with the internal ground electrode 30 electrically, respectively, the beer hall 
92 for connecting the beer hall 91 for connecting to a dielectric layer 13 resonant-line way 21a and resonant-line way 
21b which carries out a postscript, resonant-line way 22a, and resonant-line way 22b that carries out a postscript is 
formed, and it fills up with a conductor in these beer halls 91 and 92. 

[0021] Resonant-line way 22b which constitutes, a part of resonant-line way 21b which constitutes a part of quarter- 
wave length mold stripline resonant element of an input side, and quarter-wave length mold stripline resonant element 
of an output side is formed with predetermined spacing on the dielectric layer 14 by which a laminating is carried out 
on a dielectric layer 13. The back end sections of resonant-line way 21b and resonant-line way 22b are the open end of 
the quarter-wave length mold stripline resonant element of an input side, and the open end of the quarter-wave length 
mold stripline resonant element of an output side, respectively. 

[0022] The beer hall 91 where the front end section of resonant- line way 21a prepared on the front end section of 
resonant-line way 21b prepared on the dielectric layer 14 and a dielectric layer 12 was prepared in the dielectric layer 
13, and the interior was filled up with the conductor connects, and the quarter-wave length mold stripline resonant 
element of an input side is constituted. The beer hall 92 where the front end section of resonant- line way 22a prepared 
on the front end section of resonant-line way 22b prepared on the dielectric layer 14 and a dielectric layer 12 was 
prepared in the dielectric layer 13, and the interior was filled up with the conductor connects, and the quarter-wave 
length mold stripline resonant element of an output side is constituted. 

[0023] Furthermore, the end section is electrically connected to the ground electrode 70, and the other end forms the 
predetermined distance detached building ****** tracks 21 and 22 and the electrodes 121 and 122 with which it 
counters, respectively on a dielectric layer 14 from the open end of the resonant- line ways 21b and 22b, and inductive 
coupling of between the resonant element of an input side and the resonant elements of an output side is carried out. 
[0024] The laminating of the dielectric layer 15 by which the ground electrode 70 is formed on a front face on a 
dielectric layer 14 is carried out, dielectric layers 11, 12, 13, 14, and 15 are constituted in one, it calcinates after that, 
and a layered product 100 is formed. 

[0025] Next, as shown in drawing 2 , the ground electrode 70 is formed in the side face and rear face except the input 
terminal section 61 and the output terminal section 62 at the front face of a layered product 100, and a list. The input 
terminal 51 which is electrically insulated from the ground electrode 70 and the internal ground electrode 30 in the 
input terminal section 61 formed in the side face and rear face of a layered product 100, and is electrically connected to 
the electrode 41 for an input, It insulates from the ground electrode 70 and the internal ground electrode 30 electrically 
in the output terminal section 62 formed in the side face and rear face of a layered product 100, and the output terminal 
52 electrically connected to the electrode 42 for an output is formed. 

[0026] In the dielectric filter of this example constituted as mentioned above, since a quarter- wave length mold 
resonant element is constituted by the resonant- line ways 21a and 22a on a dielectric layer 12, and the resonant- line 
ways 21b and 22b on a dielectric layer 14, respectively, extension lay length a of the resonant- line ways 21a, 22a, 21b, 
and 22b of a dielectric filter becomes short, therefore it can make small occupancy area at the time of mounting. 
Moreover, in this example, since it has connected, respectively by the beer halls 91 and 92 where the resonant- line 
ways 21a and 22a on a dielectric layer 12 and the resonant-line ways 21b and 22b on a dielectric layer 14 were formed 
in the dielectric layer 13, and the interior was filled up with the conductor and the resonant element constituted by these 
is not exposed to the exterior of a dielectric filter, effect from the outside to a filter shape can be made small. 
[0027] Next, the manufacture approach of the dielectric filter of the 1st example of this invention is explained. 
[0028] This dielectric filter from building the conductor in a beer hall 91 and 92 in the resonant-line ways 21a, 22a, 
21b, and 22b, electrodes 121 and 122, the electrode 41 for an input and the electrode 42 for an output, and internal 
ground electrode 30 list in a dielectric completely It is desirable to use the low thing of specific resistance with little 
loss for the conductor in a beer hall 91 and 92 at the resonant-line ways 21a, 22a, 21b, and 22b, electrodes 121 and 122, 
the electrode 41 for an input and the electrode 42 for an output, and internal ground electrode 30 list. Ag system of low 
resistance, Or it is desirable to use the conductor of Cu system. 

[0029] The ceramic dielectric with which the miniaturization of dielectric constant epsilongamma is attained high by 
dependability as a dielectric to be used since it is large is desirable. 

[0030] Moreover, after applying conductive paste to the Plastic solid of ceramic powder and forming an electrode 
pattern as the manufacture approach, it is desirable to unite with a ceramic dielectric, where it carried out the 
laminating, and it calcinated each Plastic solid further, it carried out eburnation and the laminating of the conductor is 
carried out to the interior. 

http ://www4. ipdl .ncipi. go .jp/cgi-bin/fran_web_cgi_ejj e 11/1 4/2005 



JP,06-097705,A [DETAILED DESCRIPTION] 



Page 4 of 8 



[0031] To use the conductor of Ag system or Cu system, the melting point of those conductors is low and carrying out 
coincidence baking with the usual dielectric materials needs to use the dielectric materials which may be calcinated at 
temperature lower than those melting points (1 100 degrees C or less) from a difficult place. Moreover, dielectric 
materials with which the temperature characteristic (temperature coefficient) of the resonance frequency of the parallel 
resonant circuit formed becomes [ degree C ] in **50 ppm /or less on the character of the device as a microwave filter 
are desirable. As such dielectric materials, it is cordierite system glass powder and Ti02, for example. Powder and Nd2 
Ti 207 The thing of textile glass yam, such as mixture with powder, BaO-Ti02-Re2 03-Bi 203 There are what added 
some glass formation component and glass powder to the system presentation (Re: rare earth component), and a thing 
which added some glass powder to barium-oxide-titanium oxide-oxidization neodium system dielectric MAG 
constituent powder. 

[0032] As an example, it is BaO-Ti02-Nd2 23-Bi 203. It is ZnO-B2 03-Si02 to the powder of a system presentation. 
System glass powder was mixed and mixed powder was obtained. Subsequently, the solvent of an acrylic organic 
binder, a plasticizer, toluene, and an alcoholic system was added to this mixed powder, and it fully mixed with the 
alumina ball, and considered as the slurry. Arid the green sheet with a thickness of 0.2mm - 0.5mm was created with 
the doctor blade method using this slurry. 

[0033] Next, the conductor pattern shown in drawing 1 by using a silver paste as conductive paste was printed, 
respectively, subsequently, after piling up and carrying out the laminating of the required green sheet so that it may 
become the structure of drawing 1 in piles in order to adjust the thickness of the green sheet with which these conductor 
patterns were printed, in the case of the 1st example of the above, it calcinated at 900 degrees C, and it obtained the 
layered product 100. Specific-inductive-capacity epsilonr of the dielectric after baking It was 80. 
[0034] The top face of the layered product 100 constituted as mentioned above, i.e., the field corresponding to all front 
faces of a dielectric layer 15, And the ground electrode 70 which consists of a silver electrode as shown in the side face 
and base except the input terminal section 61 and the output terminal section 62 at drawing 2 is printed. Furthermore, 
insulate from the ground electrode 70 electrically, and the silver electrode electrically connected to the electrode 41 for 
an input and the electrode 42 for an output at each ** is printed as an input terminal 5 1 and an output terminal 52 in the 
input terminal section 61 and the output terminal section 62. The printed electrode could be burned at 850 degrees C, 
and the dielectric filter of this example was formed. 

[0035] In this example, it is [ the thickness of the dielectric layer B in which the short circuit side of the thickness of the 
dielectric layer A in which the open end of a resonant element exists, and a resonant element exists ] the same, and 
there was 2mm, respectively. Moreover, extension lay length a of the resonant-line ways 21a, 22a, 21b, and 22b of a 
dielectric filter was 3.5mm, the width of face b of a dielectric filter was 5mm, and center frequency was 1800MHz. 
[0036] For the comparison, drawing 18 and the dielectric filter shown in 19 were formed by the same approach as this 
example using the ingredient used for this example. In this case, extension lay length a of the resonant element of a 
dielectric filter was [ 5mm and the thickness of the width of face b of 6mm and a dielectric filter ] 2mm, and center 
frequency was 1800MHz. Although the thickness of the dielectric filter of the 1st example is thick if the dimension of 
the dielectric filter of this result and the 1st example is compared, extension lay length a of a resonant element is short, 
therefore it turns out that the occupancy area of the dielectric filter at the time of mounting is also small. 
[0037] Next, the 2nd example of this invention is explained. 

[0038] Drawing 4 is the ** type development view of the 2nd example of this invention, drawing 5 is the perspective 
view of this example, and drawing 6 is X-X-ray sectional view of drawing 5 . 

[0039] Although the resonant element of the output side constituted in the 1st example of the above by the resonant 
element and the resonant-line ways 22a and 22b of an input side which are constituted by the resonant-line ways 21a 
and 21b was a resonant element of a single-sided short circuit mold In this example, although it differs from the 1st 
example in that the resonant element of the output side constituted by the resonant element and the resonant-line ways 
22a and 22b of an input side which are constituted by the resonant-line ways 21a and 21b is a resonant element of a 
both-ends open sand mold, other configurations are the same as that of the 1st example of the above. 
[0040] Also in this example, since a resonant element is constituted by the resonant-line ways 21a and 22a on a 
dielectric layer 12, and the resonant-line ways 21b and 22b on a dielectric layer 14, respectively, extension lay length a 
of the resonant- line ways 21a, 22a, 21b, and 22b of a dielectric filter becomes short, therefore it can make small 
occupancy area at the time of mounting. Moreover, also in this example, since it has connected, respectively by the 
beer halls 91 and 92 where the resonant-line ways 21a and 22a on a dielectric layer 12 and the resonant-line ways 21b 
and 22b on a dielectric layer 14 were formed in the dielectric layer 13, and the interior was filled up with the conductor 
and the resonant element constituted by these is not exposed to the exterior of a dielectric filter, effect from the outside 
to a filter shape can be made small. | 
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[0041] Also in this example, the same thing as the ingredient used for the 1st example was used, and the dielectric filter 
was created by the same approach as the 1st example. Consequently, it is [ dielectric layer thickness B in which the 
short circuit side of dielectric layer thickness A in which the open end of a resonant element exists and a resonant 
element exists ] the same, and there was 2mm, respectively. Moreover, extension lay length a of the resonant-line ways 
21a, 22a, 21b, and 22b of a dielectric filter was 3.5mm, the width of face b of a dielectric filter was 5mm, and center 
frequency was 900MHz. 

[0042] Next, the 3rd example of this invention is explained. 

[0043] Drawing 7 is the ** type development view of the 3rd example of this invention, drawing 8 is the perspective 
view of this example, and drawing 9 is X-X-ray sectional view of drawing 8 . 

[0044] Thickness of the dielectric layer B in which the short circuit side of the thickness of the dielectric layer A in 
which the open end of a resonant element exists, and a resonant element exists in the 1st example of the above is made 
the same. Furthermore, although it connected, respectively by the beer halls 91 and 92 where the resonant- line ways 
21a and 22a on a dielectric layer 12 and the resonant-line ways 21b and 22b on a dielectric layer 14 were formed in the 
dielectric layer 13, and the interior was filled up with the conductor While making thickness of the dielectric layer A in 
which the open end of a resonant element exists thinner than the thickness of the dielectric layer B in which the short 
circuit side of a resonant element exists in this example, resonant-line way 21a on a dielectric layer 12, Although the 
point connected, respectively with the electrodes 81 and 82 for connection which established 22a and the resonant-line 
ways 21b and 22b on a dielectric layer 14 in the side face of a layered product 100 differs from the 1st example, other 
configurations are the same as that of the 1st example of the above. 

[0045] In this example, by making thinner than the thickness of the dielectric layer B in which the short circuit side of a 
resonant element exists thickness of the dielectric layer A in which the open end of a resonant element exists, the open 
end part of a resonant element becomes more close to a ground, electrostatic capacity will be formed between the open 
end part of a resonant element, and a ground electrode, and it will be added to the electrostatic capacity of a parallel 
resonant circuit when this electrostatic capacity also carries out equivalent transformation of the resonant element. 
Therefore, about resonance frequency, the inductance of the same, then a parallel resonant circuit will be small, it will 
end, as a result, the die length of a resonant element also becomes short, and the die length of a dielectric filter also 
becomes short. 

[0046] In this example Moreover, resonant-line way 21b on the resonant-line ways 21a and 22a on a dielectric layer 12, 
and a dielectric layer 14, Since it has connected, respectively with the electrodes 81 and 82 for connection which 
prepared 22b in the side face of a layered product 100 Since the front end section of the resonant- line ways 21a and 22a 
on a dielectric layer 12 and the front end section of the resonant-line ways 21b and 22b on a dielectric layer 14 are 
made exposed to the side face of a dielectric filter Lay length in which the resonant-line way of dielectric layers 12 and 
14 in which the resonant- line ways 21a and 22a and the resonant-line ways 21b and 22b are established extends can be 
shortened. 

[0047] In order to avoid that these electrodes 81 <and 82 for connection are grounded, the front end section of a 
dielectric layer 13 is not making the internal ground electrode 13 prepared on a dielectric layer 13 extend in this 
example, since the electrodes 81 and 82 for connection for connecting the resonant-line ways 21a and 22a on a 
dielectric layer 12 and the resonant-line ways 21b and 22b on a dielectric layer 14, respectively are formed in the last 
side face of a layered product 100. 

[0048] Next, the manufacture approach of the dielectric filter of this example is explained. The conductor pattern 
shown in drawing 7 by using a silver paste as conductive paste also in this example using the green sheet used in the 1st 
example was printed, respectively, subsequently to these, after carrying out the laminating of the green sheet required 
in order to adjust the thickness of the green sheet with which the conductor pattern was printed so that it may become 
the structure of drawing 7 in piles, it calcinated at 900 degrees C and the layered product 100 was formed. 
[0049] The. top face of the layered product 100 constituted as mentioned above, i.e., the field corresponding to all front 
faces of a dielectric layer 15, And the ground electrode 70 which consists of a silver electrode as shown in the left and 
right laterals except the input terminal section 61 and the output terminal section 62, a back side face, and a base at 
drawing 2 is printed. Moreover, insulate from the ground electrode 70 electrically, and the silver electrode electrically 
connected to the electrode 41 for an input and the electrode 42 for an output at each ** is printed as an input terminal 
51 and an output terminal 52 in the input terminal section 61 and the output terminal section 62. Furthermore, the 
electrodes 81 and 82 for connection which connect the resonant-line ways 21a and 22a on a dielectric layer 12 and the 
resonant-line ways 21b and 22b on a dielectric layer 14, respectively were printed, the printed electrode could be 
burned on the last side face of a layered product 100 at 850 degrees C, and the dielectric filter of this example was 
formed in it. 
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[0050] In this example, it was [ the thickness of the dielectric layer A in which the open end of a resonant element 
exists ] thinner than the thickness of the dielectric layer B in which the short circuit side of a resonant element exists, 
and there was 1.6mm 0.5mm, respectively. Moreover, extension lay length a of the resonant-line ways 21a, 22a, 21b, 
and 22b of a dielectric filter was 2.5mm, the width of face b of a dielectric filter was 5mm, and center frequency was' 
1800MHz. 

[0051] In this example, extension lay length a of the resonant element of a dielectric filter could be made shorter than 
the 1st example, and the dielectric filter miniaturized more was obtained. 
[0052] Next, the 4th example of this invention is explained. 

[0053] Drawing 10 is the ** type development view of the 4th example of this invention, drawing 1 1 is the perspective 
view of this example, and drawing 12 is X-X-ray sectional view of drawing 11 . 

[0054] Thickness of the dielectric layer B in which the short circuit side of the thickness of the dielectric layer A in 
which the open end of a resonant element exists, and a resonant element exists in the 1st example of the above is made 
the same. Furthermore, on the dielectric layer 14, in addition to the resonant-line ways 21b and 22b, the end section 
was electrically connected to the ground electrode 70, and the other end formed the predetermined distance detached 
building ****** tracks 21 and 22 and the electrodes 121 and 122 with which it counters, respectively from the open 
end of the resonant-line ways 21b and 22b, but Although it differs from the 1st example in that did not form electrodes 
121 and 122 on the dielectric layer 14, but only the resonant-line ways 21b and 22b were formed while making 
thickness of the dielectric layer A in which the open end of a resonant element exists thinner than the thickness of the 
dielectric layer B in which the short circuit side of a resonant element exists in this example Other configurations are 
the same as that of the 1st example of the above. 

[0055] Also in this example, by making thinner than the thickness of the dielectric layer B in which the short circuit 
side of a resonant element exists thickness of the dielectric layer A in which the open end of a resonant element exists, 
the open end part of a resonant element becomes more close to a ground, electrostatic capacity will be formed between 
the open end part of a resonant element, and a ground electrode, and it will be added to the electrostatic capacity of a 
parallel resonant circuit when this electrostatic capacity also carries out equivalent transformation of the resonant 
element. Therefore, about resonance frequency, the inductance of the same, then a parallel resonant circuit will be 
small, it will end, as a result, the die length of a resonant element also becomes short, and the die length of a dielectric 
filter also becomes short. 

[0056] Also in this example, the same thing as the ingredient used for the 1st example was used, and the dielectric filter 
was created by the same approach as the 1st example. Consequently, the thickness of the dielectric layer A in which the 
open end of a resonant element exists was 0.5mm, and the thickness of the dielectric layer B in which the short circuit 
side of a resonant element exists was 1.6mm. Moreover, extension lay length a of the resonant-line ways 21a, 22a, 21b, 
and 22b of a dielectric filter was 3.0mm, the width of face b of a dielectric filter was 5mm, and center frequency was 
1800MHz. 

[0057] In this example, extension lay length a of the resonant element of a dielectric filter could be made shorter than 
the 1st example, and the dielectric filter miniaturized more was obtained. 

[0058] In this example Moreover, resonant-line way 21b on the resonant-line ways 21a and 22a on a dielectric layer 12, 
and a dielectric layer 14, Although extension lay length a of the resonant element of a dielectric filter became long a 
little rather than the 3rd example since it had connected, respectively by the beer halls 91 and 92 where 22b was 
prepared in the dielectric layer 13, and the interior was filled up with the conductor Since the resonant element 
constituted by the resonant- line ways 21a, 22a, 21b, and 22b and beer halls 91 and 92 is not exposed to the exterior of a 
dielectric filter, effect from the outside to a filter shape can be made small. 
[0059] Next, the 5th example of this invention is explained. 

[0060] Although the structure of the dielectric filter of this example is the same as drawing 7 and the 3rd example 
explained with reference to 8 and 9, the used dielectric materials differ somewhat. 

[0061] Namely, although the point which makes thickness of the dielectric layer A in which the open end of a resonant 
element exists thinner than the thickness of the dielectric layer B in which the short circuit side of a resonant element 
exists also in this example is the same as the 3rd example BaO-Ti02-Nd2 23-Bi 203 which are the dielectric materials 
used for the 3rd example at the dielectric layer A in which the open end of a resonant element exists, and the same 
ingredient It is ZnO-B2 03-Si02 to the powder of a system presentation. The mixed powder which mixed system glass 
powder In the dielectric layer B in which the short circuit edge of a resonant element exists although the used green 
sheet is used, it is ZnO-B2 03-Si02 to the powder of a BaO-Ti02-ZnO system presentation. The green sheet using the 
mixed powder which mixed system glass is used. The point which makes small the dielectric constant of the dielectric 
layer B in which the short circuit edge of a resonant element exists rather than the dielectric constant of the dielectric 
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layer A in which the open end of a resonant element exists differs from the 3rd example. 

[0062] In addition, in using different dielectric materials in one dielectric filter like this example, in order to avoid the 
camber and knee after baking, it is desirable to make it contraction at the time of baking of the green sheet used for the 
green sheet used for a dielectric layer A and a dielectric layer B not differ greatly. 

[0063] Next, the manufacture approach of the dielectric filter of this example is explained. The conductor pattern, 
shown in drawing 7 by using a silver paste as conductive paste in this example using two kinds of green sheets 
mentioned above was printed, respectively, subsequently to these, after carrying out the laminating of the green sheet 
required in order to adjust the thickness of the green sheet with which the conductor pattern was printed so that it may 
become the structure of drawing 7 in piles, it calcinated at 900 degrees C and the layered product 100 was formed. The 
specific inductive capacity of the dielectric layer A after baking was 80, the specific inductive capacity of a dielectric 
layer B was 32, and its dielectric constant of the dielectric layer B in which the short circuit edge of a resonant element 
exists was smaller than the dielectric constant of the dielectric layer A in which the open end of a resonant element 
exists. 

[0064] Thus, in the formed dielectric filter, the thickness of the dielectric layer A in which the open end of a resonant 
element exists was 0.5mm, and the thickness of the dielectric layer B in which the short circuit side of a resonant 
element exists was 1.6mm. Moreover, extension lay length a of the resonant-line ways 21a, 22a, 21b, and 22b of a 
dielectric filter was 3.0mm, the width of face b of a dielectric filter was 5mm, and center frequency was 1800MHz. 
[0065] Also in this example, extension lay length a of the resonant element of a dielectric filter could be shortened, and 
the dielectric filter miniaturized more was obtained. 

[0066] Moreover, in this example, since the dielectric constant of the dielectric layer B in which the short circuit edge 
of a resonant element exists was made small, association between resonant elements became strong, and the dielectric 
filter broadband-ized more was obtained. 

[0067] Furthermore, in this example, the dielectric layer A in which the open end of a resonant element exists was able 
to have the large dielectric constant, and the dielectric layer B in which the short circuit edge of a resonant element 
exists to a thing with thin dielectric layer thickness had the small dielectric constant, and since dielectric layer thickness 
was thick, the characteristic impedance by the side of the open end of a resonant element became smaller than the 
characteristic impedance of short circuit one end, and has also improved the spurious characteristics of a dielectric 
filter. 

[0068] Next, the 6th example of this invention is explained. In the above 1st thru/or the 4th example, although the case 
where this invention was applied to the band pass filter using association between resonant elements was explained, the 
case where it applies to a dielectric trap filter in this example is explained. 

[0069] Drawing 13 is the ** type development view of the 6th example of this invention, drawing 14 is the perspective 
view of this example, and drawing 15 is X-X-ray sectional view of drawing 14 . 

[0070] The input terminal 53 which constitutes a capacity component on both sides of resonant-line way 23a and 
resonant-line way 23 a which constitute a part of inductance component, and a dielectric layer is formed on a dielectric 
layer 12. In addition, the back end section of resonant-line way 23 a is connected with the back end section of resonant- 
line way 23b which carries out a postscript with the conductor in the beer hall 93 which carries out a postscript. 
[0071] The internal ground electrode 30 is formed on the dielectric layer 13 by which a laminating is carried out on a 
dielectric layer 12. In addition, it insulates with the internal ground electrode 30 electrically, the beer hall 93 for 
connecting to a dielectric layer 13 resonant-line way 23a and resonant-line way 23b which carries out a postscript is 
formed, and it fills up with a conductor in this beer hall 93. 

[0072] Resonant-line way 23b which forms an inductance component with resonant-line way 23 a on the dielectric layer 
14 by which a laminating is carried out on a dielectric layer 13 is formed. The back end section of resonant- line way 
23b is connected with the back end section of resonant- line way 23a by the conductor in a beer hall 93, and it connects 
with the ground electrode 70 in which the front end section of resonant-line way 23b carries out a postscript. 
[0073] The laminating of the dielectric layer 15 by which the ground electrode 70 is formed on a front face on a 
dielectric layer 14 is carried out, dielectric layers 12, 13, 14, and 15 are constituted in one, it calcinates after that, and a 
layered product 100 is formed. 

[0074] Next, as shown in drawing 14 and drawing 15 , the ground electrode 70 is formed in the side face except a front 
face, and the rear face except the input terminal section at the top face of a layered product 100, and a list. The ground 
electrode 71 list connected with the ground electrode 70, the front end section of resonant element 23b, and the front 
end section of the internal ground electrode 30, respectively insulates with the ground electrode 70 electrically, and the 
input terminal 54 electrically connected to an input terminal 53 is formed in the front face of a layered product 100. It 
insulates with the ground electrode 70 electrically at the rear face of a layered product 100, and the input terminal 55 
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electrically connected to an input terminal 54 is formed. 

[0075] Drawing 16 shows the representative circuit schematic of the dielectric trap filter of this example. The 
inductance component 212 is constituted by the resonant-line ways 23a and 23b, and the capacity component 21 1 is 
constituted by the gap of the front end section of resonant-line way 23a, and an input terminal 53. Thus, the constituted 
filter can show frequency characteristics as shown in drawing 17 , and can attenuate specific signalling frequency 
greatly by adding this filter all over a circuit. 

[0076] In the dielectric trap filter of this example constituted as mentioned above, since the inductance component 212 
is constituted by resonant-line way 23a on a dielectric layer 12, and resonant-line way 23b on a dielectric layer 14, the 
extension lay length of the resonant- line ways 23 a and 23b of a dielectric filter becomes short, therefore it can make 
small occupancy area at the time of mounting. Moreover, also in this example, since it has connected, respectively by 
the beer hall 93 where resonant-line way 23a on a dielectric layer 12 and resonant-line way 23b on a dielectric layer 14 
were prepared in the dielectric layer 13, and the interior was filled up with the conductor and the resonant-line way 
constituted by these is not exposed to the exterior of a dielectric filter, effect from the outside to a filter shape can be 
made small. 

[0077] Next, the manufacture approach of the dielectric filter of this example is explained. The conductor pattern 
shown in drawing 13 by using a silver paste as conductive paste also in this example using the green sheet used in the 
1st example was printed, respectively, subsequently to these, after carrying out the laminating of the green sheet 
required in order to adjust the thickness of the green sheet with which the conductor pattern was printed so that it may 
become the structure of drawing 13 in piles, it calcinated at 900 degrees C and the layered product 100 was formed. 
[0078] The ground electrode 70 which consists of a silver electrode as shown at drawing 14 and drawing 15 at the side 
face except a front face and the rear face except the input terminal section is printed in the top face of the layered 
product 100 constituted as mentioned above, and a list. In moreover, the front face of a layered product 100 The silver 
electrode connected with the ground electrode 70, the front end section of resonant element 23b, and the front end 
section of the internal ground electrode 30, respectively is electrically insulated with the ground electrode 70 by the list 
as a ground electrode 71, and the silver electrode electrically connected to an input terminal 53 is printed as an input 
terminal 54, respectively. It insulated with the ground electrode 70 electrically at the rear face of a layered product 100, 
and the electrode which printed the silver electrode electrically connected to an input terminal 54 as an input terminal 
55, and was printed could be burned at 850 degrees C, and the dielectric filter of this example was formed. 
[0079] 

[Effect of the Invention] In this invention, since it has the resonant-line way of the stripline mold more than two-layer 
[ in which the resonant element was prepared up and down ], occupancy area by the resonant element can be made 
small, consequently occupancy area of a dielectric filter can be made small. 

[0080] By making thinner than the ground inter-electrode dielectric layer thickness in which the short circuit edge of a 
resonant element exists ground inter-electrode dielectric layer thickness in which the open end of a resonant element 
exists as a resonant element in using the resonant element of an one end short circuit mold The open end part of a 
resonant element becomes more close to a ground, electrostatic capacity will be formed between the open end part of a 
resonant element, and a ground electrode, and it will be added to the electrostatic capacity of a parallel resonant circuit 
when this electrostatic capacity also carries out equivalent transformation of the resonant element. Therefore, about 
resonance frequency, the inductance of the same, then a parallel resonant circuit will be small, it will end, as a result, 
the die length of a resonant element also becomes short, and the die length of a dielectric filter also becomes short. 
[0081] Moreover, since a dielectric constant can enlarge association between the resonant- line ways which exist in a 
small dielectric layer by making smaller than the dielectric constant of the ground inter-electrode dielectric layer in 
which the resonant-line way of other layers exists the dielectric constant of the ground inter-electrode dielectric layer in 
which the resonant-line way of at least one layer exists among the resonant-line ways more than two-layer [ which 
constitutes a resonant element ], the degree of freedom of a design can be increased. 

[0082] Furthermore, since the characteristic impedance of the resonant-line way of the part near an open end and the 
characteristic impedance of the resonant-line way of the part near a short circuit edge can be greatly changed by 
changing the dielectric constant of the dielectric layer in which an open end exists, and the dielectric constant of the 
dielectric with which a short circuit edge exists when using the resonant element of an one end short circuit mold as a 
resonant element, the spurious characteristics of a dielectric filter are improvable. 
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TECHNICAL FIELD 



[Industrial Application] Especially this invention relates to the dielectric filter used for the high frequency circuit filter 
used for high frequency circuit wireless devices, such as portable telephone, an antenna duplexer, etc. about a dielectric 
filter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a ** type development view for explaining the laminating mold dielectric filter of the 1st example of 
this invention. 

[Drawing 2] It is a perspective view for explaining the laminating mold dielectric filter of the 1st example of this 
invention. 

[Drawing 3] It is X-X-ray sectional view of drawing 2 . 

[Drawing 4] It is a ** type development view for explaining the laminating mold dielectric filter of the 2nd example of 
this invention. 

Prawing 5] It is a perspective view for explaining the laminating mold dielectric filter of the 2nd example of this 
invention. 

[Drawing 6] It is X-X-ray sectional view of drawing 5 . 

Prawing 7] It is a ** type development view for explaining the laminating mold dielectric filter of the 3rd and 5th 
examples of this invention. 

Prawing 8] It is a perspective view for explaining the laminating mold dielectric filter of the 3rd and 5th examples of 
this invention. 

Prawing 9] It is X-X-ray sectional view of drawing 8 . 

Prawing 10] It is a ** type development view for explaining the laminating mold dielectric filter of the 4th example of 
this invention. 

Prawing 11] It is a perspective view for explaining the laminating mold dielectric filter of the 4th example of this 
invention. 

Prawing 12] It is X-X-ray sectional view of drawing 1 1 . 

Prawing 13] It is a ** type development view for explaining the laminating mold dielectric filter of the 6th example of 
this invention. . 

[Drawing 14] It is a perspective view for explaining the laminating mold dielectric filter of the 6th example of this 
invention. 

Prawing 15] It is X-X-ray sectional view of drawing 14 . 

Prawing 16] It is the representative circuit schematic of the laminating mold dielectric filter of the 6th example of this 
invention. 

[Drawing 17] It is drawing for explaining the frequency characteristics of the laminating mold dielectric filter of the 6th 
example of this invention. 

[Drawing 18] It is a ** type development view for explaining the conventional dielectric filter which this invention 
persons invented. 

Prawing 19] It is a perspective view for explaining the conventional dielectric filter which this invention persons 
invented. 

[Description of Notations] 
11-16 — Dielectric layer 

21a, 21b, 22a, 22b, 23a, 23b - Resonant-line way 
21 22 ~ Resonant element 
30 — Internal ground electrode 

41 — Electrode for an input 

42 — Electrode for an output 
53-55 — Output terminal 
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70 71 — Ground electrode 
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DRAWINGS 



[Drawing 2] 
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[Drawing 6] 
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[Drawing 9 ] 
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[Drawing 12] 
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[Drawing 16] 
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[Drawing 17] 
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[Drawing 18] 
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[Drawing 19] 
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